Cultural industries are becoming important drivers for global economic growth. Competitiveness of cultural industries lies in its performance. This paper takes deep research on the cultural industries' performance of 31 regions in China by the methods of factor analysis and super BCC efficiency model, using the whole statement data of 2010 from cultural industries. As the study shows, there are only 7 provinces which are efficient DMUS in DEA, and inefficacy in scale is one of the most important factors for cultural industries' efficiency in China, and the short of output is more widespread and serious than redundancy of input. Some proposals are put forward. Firstly, output should be expanded based on completely digging and utilizing the present resources .Second, blind development and input should be avoided. Third, the northeast and central region should work hard to improve pure technical efficiency, and northeast and northwest region should improve scale efficiency.
Introduction
As the most potential industry in the 21st century, the position of cultural industry has been gradually revealing in the economic and social development of China. In the year of 2012, the Chinese government proposed the "cultural industry doubling plan" in the 12th five-year period, which aims to improve the cultural industry innovation capability and core competitiveness and promote cultural industry to be a pillar industry of the national economy. Therefore, it is important for improving the overall strength of China's cultural industry to understand objectively the current performance in different regions and find the development gap and improvement direction.
At present, some scholars study the performance of the cultural industries by the method of Data Envelopment Analysis (DEA). Hou Yan-Hong (2008) Shi-lin (2010) used the CCR, BCC and SE model to study the efficiency of China's cultural industries from 1996 to 2006 and concluded that regional cultural industries efficiency gap between eastern and western was shrinking, and the ascension space of the pure technical efficiency was large. Jiang Ping and Wang Yong (2011) used the three-stage DEA and super efficiency DEA model to analyze the input-output efficiency of cultural industries in 2008 by the second economic census data, believing that the provincial cultural industry efficiency was greatly influenced by the environment. Zhang Ren-shou, Huang Xiao-jun (2011) analyzed the cultural industry input and output performance of 13 provinces in 2007, using the CCR model and DEA super efficiency model and concluded that the comprehensive performance of cultural industries in Guangdong province was the first and still improvable. Wang Jia-ting and Gao Shan-shan (2012) evaluated the efficiency of rural cultural industries in China and found that the cultural industry efficiency was higher in rural areas of central China.
The literatures above have made a meaningful exploration to the efficiency of Chinese cultural industries, but there are still some disadvantages. Firstly, the selection of input and output indexes was subjective, and most of them are value indexes. Presently, except for Guo Guo-feng and Zheng Zhao-feng (2009) , others did not use the method of factor analysis, just selecting 2 to 4 input and output indexes by subjective judgment. However, it is easy to miss important information if just a limited number of value indexes are selected, because there are various categories of cultural industries and plenty of cultural investments cannot be measured in terms of value. Improper indexes may also affect the accuracy of evaluation results. Secondly, the selected industries and data can't reflect the full picture of cultural industries in former researches. Many industries were not included, such as "related culture products manufacturing industry", "cultural tourism industry "and "wholesale and retail industry ". Thirdly, some literatures analyzed the performance of cultural industries by the CCR model. But the assumption of this model is constant returns to scale, which does not match with cultural industries' character of "increasing returns with endogenous development mechanism". Fourthly, most of the researches used the input-oriented DEA model. But the cultural industries' fixed investment is large and relatively stable, which determines it is more suitable to use output-oriented method. Presently, no one has used output-oriented BCC model to study the regional culture industries performance. Fifthly, few literatures calculated the input redundancy ratio and output inefficiency ratio for relatively invalid DMUS, which mean the improvement direction. Given the above considerations, this paper collects all the cultural industry data of 31 provinces in 2010 and combines the factor analysis method and output-oriented BCC super efficiency model to analyze the regional cultural industries' performance, reflecting accurately the state and future orientation of Chinese regional cultural industries.
Research Methods and Data Specified

Theoretical Model and Research Method
Output-Oriented BCC Model
Data envelopment analysis (DEA) model is a kind of efficiency evaluation method, which is developed based on the concept of relative efficiency by A. Charnes and W. W. Cooper, famous operations researchers in America. Currently, DEA model has become an important method of efficiency evaluation for multiple input and multiple output system. The BCC model takes "variable return to scale (VRS)" as a premise, and divides technical efficiency (TE) of each decision making unit into pure technical efficiency (PTE) and scale efficiency (SE). DEA model can be divided into input-oriented and output-oriented in terms of measurement difference. Input-oriented DEA model is an efficiency evaluation model when input reaches the smallest under the condition of constant output; output-oriented DEA model is an efficiency evaluation model when output reaches the largest under the condition of constant input. For CCR model, the results of input-oriented and output-oriented analysis are the same, but for BCC model the results have differences. Considering the fixed investment of cultural industry is large and relatively stable, the output-oriented BCC model is better.
Assume that there are n decision making units (DMU), and each DMU has m kinds of inputs and s kinds of outputs. Input set is ; output set is , and j y mean the input and output variables of j-th DMU. Under the output-oriented condition, the dual form of BCC model can be expressed as: Vol. 6, No. 7; 2013 and scale is not the best; when <1, the DMUS are DEA inefficient and both of technology and scale are not the best.
As shown in Figure 1 , we explain output-oriented BCC model (as Figure 1(a) ) and input-oriented CCR model (as Figure 1(b) ) with a simple example of single input and single output. P means DEA inefficient decision making units. Technical efficiency is equal to CP/CD under the output-oriented condition; while technology efficiency is equal to AB/AP under the input-oriented condition. The technical efficiency of input-oriented and output-oriented are the same under the condition of CCR, as shown in Figure 1 Figure 2 shows the principle of the BCC model and the calculation of the slack variable under the output-oriented condition of one input and two outputs. The piecewise linear curve is the frontier production function. By radial extension, point P is projected into the point P'. However, P is not on the efficient frontier, because output y 1 can increase AP' under the condition of no increase of the input which is the slack variable of output. In order to do efficiency evaluation with DEA model, the required number of DMUs must be at least twice than the input and output indexes. Choosing a large number of indexes will appear information overlap problems between indexes and affect the accuracy of DEA evaluation as well. However, because the cultural industry is a complicated system of multiple input and multiple output, it is not enough to reflect the whole cultural industry situation to select just a small amount of indexes by subjective judgment. The factor analysis method can solve this problem very well. Factor analysis is a statistical analysis method which is able to change multiple complex variables to a few the overall explainable but unrelated factors. This paper establishes a cultural industry input and output index system and uses factor analysis method to extract the main factors, and then naming the factors according to the information provided by the orthogonal rotating load matrix. In the end, the factor scores are applied to the DEA performance analysis of cultural industry.
Super-Efficiency Model
The BCC model will get many effective production units with the efficiency value of 1, but their production efficiency must be different. Traditional BCC model is unable to carry on further order for them. Super efficiency DEA analysis method can take further discriminating and contrasting to the decision making units on Vol. 6, No. 7; 2013 the production frontier. The basic idea is: when evaluating decision making units, taking the evaluation decision-making unit itself out of sets. As shown in Figure 3 , assuming each decision-making unit has two inputs and one output. SS' is the production frontier of BCC model. Efficiency values of A, B and C are all 1. When measuring the super efficiency value, the evaluation decision-making unit will be excluded. The super efficiency value may be less than 1. When we evaluate the super efficiency value of point B, it is no longer on the frontier and frontier just includes A and C. B' is the projection of B. Super efficiency value of B' is equal to OB'/OB (assumptions of 0.7), which indicates that if the output is synchronously decreases by 30%, the decision making unit is still effective. 
Input and Output Evaluation Index System of Cultural Industries
As shown in Table 1 , this paper takes existing researches' results as references, and then builds 11 indexes of the cultural industry input evaluation from three angles---the basic elements input, capital investment and cultural resources input. Besides, from two angles of economic output and social production, we build 16 indexes to evaluate the cultural industries output: 
Indexes and Data Explanation
In 2004, according to the classification of national economy industry (GB/T4754 2002), Chinese National Bureau of Statistics makes the classification of cultural and related industries, in which the cultural industries are divided into nine industries, including news services, publishing and copyright services, radio, television and film service, culture and art services, network culture services, cultural services of leisure and entertainment, other cultural services, cultural goods equipment and related cultural products production, cultural goods equipment and related cultural products sales. The index system of this paper covers the cultural industries above as much as possible. The indexes X 1 and X 2 are data of the whole industry, which are aggregated by the number of different industries. The two indexes represent the basic elements of cultural industries investment and reflect the overall scale of the regional cultural industries. The indexes X 3~X6 reflect the regional capital investment of cultural industries. The indexes X 7~X11 represent the resources input of regional cultural industries, reflecting the resources endowment of regional cultural industries.
The indexes Y 1~Y6 represent the economic output scale of cultural industries. The added value of cultural industries (Y 1 ) is a comprehensive index of the whole industry. The other indexes respectively represent cultural services, retail industry and manufacturing industry and so on. In addition to using these economic indexes to measure the output of cultural industries, the other outputs are hard to be measured by economic indexes. Therefore, we use real object to represent the output, like Y 7 ~ Y 17 in 
Factor Analysis of Input and Output Indexes
In order to ensure the comparability and consistency of the data, we do standardization processing to eliminate the dimension and the magnitude difference of original data by SPSS17.0 software. Test results show that KMO test values are 0.731 and 0.785. The p values of Bartlett's sphericity test are 0, which shows that the indexes are suitable for factor analysis.
The Table 2 shows that the cumulative variance contribution rate of the first four factors of input indexes reaches 85.99%, and that of the first three factors of output indexes reaches 81.439%. Thus, we can say it's enough for these factors to represent the most information of the index system. In order to grasp accurately the economic meaning of the selected factors and explore their potential information, we do varimax orthogonal rotation to the factor loading matrix. As a result , the first factor of the input indexes has larger load on the five indexes X 1 ,X 2 ,X 5 ,X 6 and X 7 ,which are the elements needed by all industries. So the first factor is named as "the basic element inputs". The second factor has larger load on the X 3 and X 10 , named as "the scientific research inputs to the cultural industries". The third factor has larger load on the X 4 , X 8 and X 9 . Of them, X 8 and X 9 are the special resources of cultural industries and X 4 can be seen as the new investment of each year. So the third factor is named as "the special resource inputs". The fourth factor has larger load on the X 11 , which is the state-level scenic area. Thus the fourth factor is named as "the tourism resource inputs". The input-output factor scores of each province are shown in Table 3 . The five provinces with the maximum or minimum comprehensive scores (Note 1 & 2) are marked out with shading. The five provinces with minimum output comprehensive factor scores are: Tibet, Ningxia, Hainan, Qinghai and Gansu, and the five provinces with a maximum output factor scores are: Guangdong, Jiangsu, Zhejiang, Shanghai and Beijing. Furthermore, the five provinces with a maximum input comprehensive factor scores are: Guangdong, Zhejiang, Jiangsu, Shandong and Sichuan, and the five provinces with a minimum output factor scores are: Tibet, Ningxia, Hainan, Qinghai and Guizhou. By contrast we can only infer that the performance of cultural industries in Shanghai and Beijing may be relatively higher, because output of the two provinces ranks top five but the input is not. Similarly we can conclude that the performance of cultural industries in Shandong and Sichuan are not very high. However, more accurate relative performance cannot be reflected in Table 3 . So it is necessary to do further research with BCC method.
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Cultural Industry Input-Output Efficiency Analysis
Taking the above extracted input and output factors as indexes of BCC model, we analyze the performance of regional cultural industries. These indexes, extracted by factor analysis, can fully reflect the input and output condition of the regional cultural industries. There are 31decision making units and 7 extracted factors, which meets the requirements of BCC model. However, BCC model requires that the indexes should not be negative. So we make indexation to all scores in Table 3 . This process changes the negative factors to positive one, not affectting the comparison results of relative efficiency.
Many inputs of cultural industry, especially cultural resources, are the results of historical and cultural accumulation, which are relatively fixed in a period of time. Improving the performance of cultural industries depends on the output. So it is necessary to study cultural industries performance of each province from the perspective of output and find a way to improve the performance of cultural industries for each province. In this paper, we use DEAP 2.1 software, and adopt the output-oriented BCC model to calculate the regional performance of industryies in China. For the DEA ineffective units, we calculate the input redundancy ratio and output inefficiency ratio and give the best improvement path for them. Notes: "-"means constant returns to scale; "irs"means increasing returns to scale; "drs"means decreasing returns to scale. Shaded area is the average of area.
The Results Analysis of BCC Model
Total Analysis
The results show that the three efficiency scores (crste, vrste and scale) of Beijing, Shanghai, Zhejiang, Jiangsu Fujian, Guangdong and Yunnan are all 1, being effective DMUs in DEA. In contrast, the pure technical efficiencies of some provinces are high (vrste=1) while the scales of them are inefficient, such as Tianjin, Hainan, Guangxi, Shaanxi, Qinghai, Ningxia, Shanxi, Henan, Liaoning, Heilongjiang, Guizhou and Tibet, named DEA weak efficient DMUs. The rest of the 12 provinces belong to DEA no-efficiency DMUs.
Evaluation of Comprehensive Efficiency (Crste)
The average comprehensive efficiency score of Chinese cultural industries is 0.78. The efficiency value of Beijing, Shanghai, Zhejiang, Jiangsu Fujian, Guangdong and Yunnan is 1, which shows that the cultural industries structure of these provinces is reasonable and the allocation of resources is appropriate. The cultural industries of these provinces achieve stable and efficient scale returns and they belong to the DEA efficient production frontier. According to the comprehensive efficiency ranking, except for the 7 provinces above, some provinces such as Shanxi, Hubei, Sichuan, Qinghai, Hainan, Guizhou, Shaanxi, Henan and Tibet come out top, while the other provinces not mentioned are below the national average. In terms of regional comparison, the production frontier Vol. 6, No. 7; 2013 is mainly concentrated in the eastern area, while the low efficiencies are mainly located Northeast and West area. Sorting of regional comprehensive efficiency is: East area Φ national average Φ Central area Φ West area Φ Northeast area. (Symbol "Φ" means the former is superior to the latter). It's worth noting that Shandong province has long been regarded as the developed provinces of cultural industries，while the result by output-oriented BCC model shows that the cultural industries efficiency of Shandong province is the lowest. That is to say, Shandong province is far from achieving the maximum output under the existing input. And we also noticed that the comprehensive efficiency of Yunnan province have a only beautiful preponderance in West area.
Evaluation of Pure Technical Efficiency (Vrste)
The national average score of pure technical efficiency is 0.922. Pure technical effective provinces include the 7 DEA efficient DMUs and 12 DEA weak efficient ones mentioned above. The rest 12 provinces of China are pure technologies invalid, most of which are lower than the national average. Sorting of regional pure technical efficiency is: West area Φ East area Φ national average Φ Northeast area Φ Central area.
Evaluation of Scale Efficiency (Scale)
The average score of scale efficiency is 0.846. Except for the 7 DEA efficient provinces, the rest 24 provinces are all scale inefficiency, seven of which are higher than the national average, such as Hebei, Shanxi, Shandong, Hubei, Hunan, Sichuan and Qinghai. Shandong province is in the stage of diminishing returns to scale, which shows that Shandong should consider narrowing the scale of cultural industries. The rest 23 provinces are in the stage of increasing return to scale, which shows that the cultural industries of these areas has the space of further expanding the size. The average scale efficiency is lower than the average pure technical efficiency. That is to say the scale inefficiency is the most important factor that affects China's cultural industries performance. Sorting of regional scale efficiency is: East area Φ Central area Φ national average Φ West area Φ Northeast area.
The Input Redundancy Ratio and Output Inefficiency Ratio of Non-Efficiency DMUs
In order to study the gap of the DEA non-efficiency provinces to the production frontier, this paper adopts the DEA projection principle to calculate the input redundancy ratio and output inefficiency ratio. The two ratios are respectively the differences between actual scale and target scale. Because this paper focuses on the output-oriented relative efficiency, the output inefficiency ratio is an important part to consider. The calculation results are shown in Table 5 . Table 5 shows that the 12 DEA non-efficiency provinces are all output deficient. Among them, Shandong, Anhui, Hunan and Jilin provinces are suffering from serious output deficiency. Their output inefficiency ratios of cultural enterprise, cultural consumption income and tourist trips are all over 35%. The key to improving the cultural industry performance is to improve the output level. The basic element inputs of all provinces don't exist redundancy; the scientific research inputs of Sichuan and Hubei is redundant; the special resources inputs www.ccsenet.org/ibr
International Business Research Vol. 6, No. 7; 2013 redundancy rates of Hebei, Shandong and Xinjiang are higher; the tourism resources redundancy rates of Sichuan, Shandong, Hubei, Jiangxi, Xinjiang and Neimenggu are higher. As the results show that the resources have not been fully utilized in the cultural industries. We should focus on digging the characteristics and value of the existing cultural resources thoroughly， improve the efficiency of production and avoid people, capital and material resources being invested on the new resources and blind development. As for the unexplored potential culture resources, we should leave them to the future generations.
The Result Analysis of Super-Efficiency Model
In order to do further comparison to DEA effective DMUs, this paper analyzes the DMUs of production frontier (crste=1) by super efficiency DEA model. We get the super efficiency value of the seven DEA effective provinces by EMS1.3 software. According to the super efficiency DEA principle, output-oriented super efficiency value is less than 1. And the smaller the super efficiency value (α),the larger the reducible output (1-α), meaning the DEA efficiency is higher. For example, it is still effective when the current cultural industries of Beijing reduces by 98.67%. In the seven DEA provinces, the efficiency ranking is Beijing, Yunnan, Guangdong, Zhejiang, Jiangsu, Shanghai and Fujian.
Beijing is the national political, economic and cultural center, which has a unique advantage to develop the cultural industries. The output efficiency of Yunnan is higher in the cultural industry, owing to the development of tourism industry by the unique local natural and cultural resources. The cultural industries output efficiency of Guangdong is higher than other places, which mainly originates from the cultural consumption brought by comprehensive economic strength.
Conclusions and Suggestions
Firstly, performance of the cultural industries is not optimistic in China. There are only seven DEA effective provinces in this country, and most of them concentrate in the eastern region. Central and western regions are lower in the comprehensive efficiency, and the Northeast region are the lowest.
Second, the average value of pure technical efficiency is larger than that of scale efficiency. 19 provinces are pure technology effective. Pure technical efficiency is the highest in the west of China and the lowest in the central region.
Third, the scale non-efficiency is the most important factors that affect China's cultural industries performance. Shandong province is in the stage of diminishing returns to scale and the rest provinces are in the stage of increasing return to scale. Scale efficiency is best in the east region and worst in the northeast area.
Fourth, DEA non-efficiency provinces all have output deficiency in the cultural enterprise, cultural consumption income and tourist trips. That shows the public output and the enterprise output are all deficient under the present resource condition.
Fifth, input redundancy mainly reflects in the scientific research inputs, tourism resource inputs and special resources inputs, which means the resources of cultural industries have not been fully utilized in the development.
Sixth, even among the DEA efficient provinces, the cultural industry performances are quite different as well. The top three of super DEA efficiency are Beijing Yunnan and Guangdong.
In view of the situation in China, the provinces should take corresponding measures according to their own situation to improve their input-output efficiency of cultural industries. Firstly, the provinces which are in the stage of increasing return to scale should try to expand the scale of the industry and improve the efficiency of scale. Secondly, the DEA non-efficiency provinces should pay more attention to expanding the output on the base of completely digging and utilizing the present resources rather than the blind investment and development. Thirdly, the northeast and central regions of China should expedite technological innovation and scientific transformation of cultural industries, and improve the efficiency of industrial technology, while the northeast and west regions should expand the scale of cultural industries.
